Conformational and steric aspects of phenylethanolamine and phenylethylamine analogues as substrates or inhibitors of phenylethanolamine N-methyltransferase.
The conformational and steric aspects of binding to phenylethanolamine N-methyltransferase (PNMT; EC 2.1.1.28) for phenylethanolamine substrates and phenylethylamine inhibitors were probed with three conformationally defined analogues (11, 12, and 13) of phenylethylamine (1) and phenylethanolamine (6) containing the benzobicyclo[3.2.1]octane skeleton. The 2-aminotetralin (2AT) moiety in conformationally defined analogues 11, 12, and 13 exists in a half-chair conformation with an equatorial amino group. Although conformationally restricted phenylethylamine analogue 2AT (3, Ki = 6.8 microM) and conformationally restricted phenylethanolamine analogues (cis)- and (trans)-2-amino-1-tetralol (9, Km = 22 microM; Vmax = 0.15; 100 X Vmax/Km = 0.68; 10, Ki = 9.4 microM) are good ligands for PNMT, none of the analogues 11, 12, and 13 showed activity as a substrate of PNMT. The fact that 11 (Ki = 206 microM) is more potent than analogues 4 (Ki = 1296 microM) and 5 (Ki = 479 microM), with a half-boat 2AT moiety, suggests that PNMT preferentially binds the half-chair conformation of 2AT at the active site. This is consistent with previous findings that a fully extended conformation for the aminoethyl side chain of phenylethylamine inhibitors is optimal for PNMT binding. The reduced activity of 11, 12 (Ki = 1246 microM), and 13 (Ki = 3000 microM), compared with 2AT and (cis)- and (trans)-2-amino-1-tetralol (9 and 10) is consistent with a negative steric interference from the extra ethano bridge in 11, 12, and 13. The results from 11, 12, and 13, combined with previous findings, suggest that PNMT interacts better with relatively planar ligands.